Elastin protein levels are a vital modifier affecting normal lung development and susceptibility to emphysema.
Cigarette smoking is the strongest risk factor for emphysema. However, sensitivity to cigarette smoke-induced emphysema is highly variable, and numerous genetic and environmental factors are thought to mitigate lung response to injury. We report that the quantity of functional elastin in the lung is an important modifier of both lung development and response to injury. In mice with low levels of elastin, lung development is adversely affected, and mice manifest with congenital emphysema. Animals with intermediate elastin levels exhibit normal alveolar structure but develop worse emphysema than normal mice following cigarette smoke exposure. Mechanical testing demonstrates that lungs with low levels of elastin experience greater tissue strains for any given tissue stress compared with wild-type lungs, implying that force-mediated propagation of lung injury through alveolar wall failure may worsen the emphysema after an initial enzymatic insult. Our findings suggest that quantitative deficiencies in elastin predispose to smoke-induce emphysema in animal models and suggest that humans with altered levels of functional elastin could have relatively normal lung function while being more susceptible to smoke-induced lung injury.